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INTRODUCT I ON ANT ) SUMMA R Y

I n t he seco n d q u a r t e r  of t h i s  c o n t r a c i  , a f i n a l  set of mod-
i f i c a t i o n s  was made  to the s c i s n i c  source  d e p t h  d e t e r m i n a t i o n
p r o g r a l i , and the r e s u l  t i n g  p r o d u c t i o n  v e r s i o n  w a s  run on f i v e  nc.~
e v e n ts .  The p r o d u c t i o n  v e r s i  on was  d e c i d e d  on a f t e r  d e v e l o p m e n t
and t e s t i n g  of a ne~. da ta w h i d o w i n y ,  techni qu e des i gned to reduce
the occur rence  of  u n w a n t e d  c t p s t r u m  p e a k s .  A l t h o u g h t h i s  new
t e c h n i q u e  p rOdu ced  t h e  des i r cd  r e s u l t s  in some cases , g e n e r a l l y
i t  did no t  work  as w e l l  as t h e  o l d e r  w i n d o w i n g  m e t h o d ; and ., con-
sequen t l y ,  t he o l d e r  m e t h o d  was  t h e  one  used  i n  the  produ ’” io n
p r o g r a m .  Chang o s  i n c o r p o r a t e d  in t h e  p r o d u c t i o n  v e r s i o n  i n c l u d e
the  c a pa l) i l i ty  of  o b t a i n i n g  de p th P J 0 t S  u s i n g  sev e r a l  d i f f e r e n t
ceps t rum compu t a  t i o n  w i n d o w  l e n g t h s , and a peak  s i g n i f i c a n c e  1ev ~l
calc u l a tio n desi gned to a s s i s t  in the  in t e r p r e t a t i o n  of the d e p t i
p l o t s .  R e s u l t s  o b t a i n e d  f rom the  f i v e  new events  a re :

Event  No. of Stations
Date Used Dep th (km)

3/27/75 4 17.5+1.5

6/30/75 5 12.5+2.0

3/7/75 2 19.5÷1.5

4/28/75 2 not determined

6/1/75 3 13.5÷2.0
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MAJOR ACCO M PLJS IDTh N ’I ’ S

PROCR:Vi DEVLl OT~Th\ I’

N ow Data ~V i ndov ; i n~ T e c h n i q u e s

Two new t e c h n i qu e s  fo r  p o s i t i o n i n g  the  sei . smogra ~ w i n d o w s
used in ceps tru m c o m p u t at i o n s  were deve loped  and t e s t e d .  The
p r i n c i p a l  goa ls  of th e se  new methods  we re :

1.. improvement  of ceps t rum peaks  due to depth phase
correlations ; and

2. reduction of spurious cepstrum peaks due to

correlations between different p r i m a r y  p h a s e s .

The first of these new t e chn i ques  cons ist s  s i m p l y  of a l l o w i n g
windows to ovei lap instead of using onl y adiacent , non - ove r l app i n g
se i smogram w i n d o w s .  This shou ld  m ake i t  more  l i k e l y  tha t  a w i n d o w
will exist that contains both a primary arrival and its correspond-

ing depth phases , resulting in a cepstrum that contains the desired
complete set of depth phase peaks. The second me thod  i n v o l v e s
defining different cepstrum computation w i n d o w s  for  each p r i m a r y
phase , station , and trial depth . Each window starts at the expected

pr imary  phase  arrival, time and ends after the predicted arrival of

the  c o r r e s p o n d i n g  s -p h a s e .  This  me thod  g u a r a n t e e s  t h a t  d e p t h  phases
will always fall in the same w i n d o w  as their corresponding p r i m a r y
phase , and should reduce the occurrence of spurious cepsirum peaks

by a l w a y s  u s i n g  the  s h o r t e s t  window necessary to include the com-

plete set of expected depth phases.

-2-
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The n ew wi n dowi ng t e c h n i ques  were  c omp ar c u  to t h e  on g i n al
wi ndo i~. i ng n e t h o . l u s i n g  f i v e  di f f e r e n t  e v e n t s .  The r e su l t s  i .ndi  -
ca ted t h i n  t the  cons  t a i i  t l e n g t h , n o n -  o v e r l a p p i n g  w i n d o w s  t h a t  w e r e
ori g i n a l l y  used work ed best. Al t h o u g h the  a r r i v a l  - t i m e - c o n t r o l l e d
windows  gave  c~ood r e s u l t s  in  some ca ses , a nd a l m o s t  a l w a y s  showc .~
some e v i d e n c e  o f  t h e  c o r r e c t  de p th  pcui I~, t h e  r e s u l t s  f r o m t he
c o n s t a n t  w i n d o w s  were mo re g e n e ra l  lv  d e p e n d a b l e .  T h i s  s o m e w h a t
u n ex p e ct o d  outcome may be d u e  to  s c a l i n g i. n c o n s i  s t e n c i e s  r e s u l t  -

ing fr ca :i the  u sc ’ of v a n  ab l e  cep st  rum c o m p u t a t i o n  w i n d o w  l e n g t h s
The bas i c  i d e a  h e h i n d  t h i s  w i n d o w i n g  m e t h o d , h o w e v e r , seems to be

a useful one , aad it may m e r i t  further investi gation at  some

future time .

I m p l e m e n t a t i o n  a F P roduc t  ion P rog r am

Based  on t h e  r e s u l t s  of t he  i n v e s t i g a t i on  of s e i s m o g r a m  win d ow-
ing techni ques , the ori ginal version of the depth d e t e r m i na t i o n
p r o g r a m  was m o d i f i e d  to serve  as the  p r o d u c t i o n  v e r s i o n .  Two ne-
capabilities hare been added in the production program.

1. Processing of seismograms at several different

cepstruili computation window lengths.

2. Determination of a si gnificance level to be used

in interpreting final depth plot output.

Previous experience has indicated that these two program

features should be particularly usefu l in productio n processing of

l a r g e  numbers of events. Dep th  p l o t  ou t pu t h a s been f o u n d  to be

very sensitive to cepstrum computation w i n d o w  l e n g t h , and the opti-

mum w i n d o w  l e n g t h  va r i e s  u n p r e d i c t a b l y h c t w e e n e v e n t s .  A l so , i t

-3-  
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is often not clear which , if a n y ,  of the peaks appearing on the

depth plot o u t p u t  arc m e a n i n g f u l  . A q u a n t i . ta t .ive  w a y  of e s t im a t .-

i ng t h e  si g n i f i c a n c e  of t h e s e  peaks  w o u l d  be very  u s e f u l to the
a n a l y s t .

A t e c h n i q u e  has  been imp ] eni en t e d  for e s t i m a t i n g  the  s i g n i  f i  -
cance  o f d e p t h  p lo t  amp i i t u d e s  and i s  b a sed  on the  f a c t  t h a t  t h e s e
am p l i t u d e s  r e l a  to  to the  d e g r e e  c c p s t ru m  amp ]  i tudes  sun ; w h e n
sel ec ted  at  l ag  t i m e s  expec ted  fo r  a g iven source dep th  and  ep i -

ce n t e r  d i s t a n c e .  T h e r e f o r e , one way to obtain a m e a s u r e  of d ep t a
plot  amp l i t u d es w h i c h wo u ld r es u l t  f r o m  t h e a n a l y s i s  of seismic

da ta  co n t a i n i ng t h e same spectral characteristics but not con-

taining dep th  p h a s e  information , is to randoini:c the travel time

i n f o r m a t i o n  and reprocess  a g iven  e v e n t .  In t h i s  w a y ,  one can
s i m u l a t e  a dep th  p l o t  r e s u l t i n g  from a seismic recording in whic a

t he  c e p s t r um  p e a k s  d i d  not  r e s u l t  f r o m  dep th  p h a s e  i n fo r m a t i o n
an d do n ot con s t r u c t i v e l y add  for  t ravei .  t i m e s  c o r r e s p o n d i n g  to
any g i v en  source  d e p t h .  For examp le , whe n an a i . y : i n g  d a t a  re co r ded

at A= 3 0 ° for a trial depth of 20 Em , the  p rog ram would  n o r m a l l y
add ccp s t r u m  a a p l i t ud e s  a t  d e l a y s  of 5 .  (~ seconds  ( p P -P )  , 8 . 3
se conds ( s P - P ) , and 2 . 7  seconds  ( s P - p I ’) . In c o m p u t i n g  the signi-

ficance level , a depth p lot amplitude a t  20 k m w i l l  be ob t ai ne d
by summin g  cops t r u m  values at three rand om times such as 8.1 , 3.4

and 4. 7 seconds. A random p i c k  dep th  p l o t , l i k e  the  one shown
in Fi gure  la , i s  c o n s t r u c t e d  by making random p icks like this for

each d e p t h  b e i n g  c o n s i d e r e d .  A h i s t o g r a m  of the  random dep th  p l o t
amp litudes is t h e n  constructed (Figure lb), and a cumulative dis-

tribution function (Fi gure ic) is calculat ed from the histogram.

Finall y, the amp ] i tudes corresponding to the 80 percent and 95

percent levels on the cumulative distribution are determined and
plotted on t h e  t r u e  dep th  p lo t  ( F i g u r e  id) . V ’hat is indicated by
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these  l eve ls  is the  p r o b a b i l i t y  t h a t  the r e s u l t in g  P0~1 I S  cou ld
not h a v e  been  p r o d u c e d  b y chance  a l i g n m e n t  of c ep s t r um  peaks  -

Thus , p eaks  ab ov e the 95 p ercent  l e v e l  have a 95 p e r c e n t  con f id -
ence t h a t  t hey  dii not  occur  b y c h a n c e  c ep s t rum  peak  a l i g n m en t
H owe v er , to es t a b l i s h  the  p e r c e n t a ge  c o n f i d e n c e  of a peak a l ;ove
t he 95 p ercen t  l eve l  r e l a t i n g  to the correct even t  d e p t h , r e s u l t s
from a large set of events must be c o m p ] l e d .

NFic i:vr:-~~

Five n ew events  were run d u r i na , t h i s  q u a r t e r , w i t h  d epth
estimat es being successfully obtained fcr four of them.

3 / 2 7 / 7 5  Even t  ( T hr k c v )

Seismograms from the event dated 3, 27/75 (Turkey) are shown
in F igure 2. The best results were obtained using the first 6.4

seconds of dat a  f rom a l l  four s tat i o n s , w i t h  a 1 2 . 8  second cop-
strum computati an w i n d o w ; the resulting composite depth plot is

shown in Fi gure  3. I n t e r p r e t a t i o n  was qui  to easy  for  t h i s  event ,
wi th  a s ing le d o m i n a n t  peak , w e l l  above the 95 p e r c e n t  si g n i f i c a n c e
level , appearing at 17.5 km. These excellent results are due to

the  s t r e n g t h  of  the  dep th  phase a r r i v a l s  fo r  t h i s  event  - pP can
be vi sually de t ec t ed  on three  of the  four  s e i smograms  in Fi gure  2 .

6/ 3 0 / 7 5  Event  (M o n t a n a )

S e i s m o g r a m s  from t he  event  d a t e d  6/ 3 0 / 7 5  ( M o n t a n a )  a re  shown
in Fi gure  4 .  The bes t  r e s u l t s  were  o b t a in e d  u s  i n g  the  f i r s t  51 .2
seconds of d a t a  f rom a l l  f i v e  stations , w i t h a 1 2.8 second cep strum

computa t ion w i n d o w ;  t he res u l ting coniposite depth plot is shown

-6-

•0

• . 
~. - -- 

, .

/ • 
,- . 

—___
_ _ 

~-. 
, -• ,--

- “ ‘  b—- ’ ~~~ — ~~~~~~~~~~~ 
-

____________ _______ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~



- - - ----- - - -~~~~~~~~~~~~~~~~~~~~~~~~~~ _ - - . - .

— ~~~- -- -:-~~

f : 
- . 

~~: ~~~ :

r :
- .r - ~

- .. 
-

- -

- -
— .—

- 
.— ----

— - — - ,
— — — ‘~~~~~~~~

‘
~~ 

C
—

: s— :

_ _
_ i 

T

C

o 0 0 0
C ,-i

• Ii)

Cl) CAD I — 
~_

‘ t~ - 
- ‘II .— . II

-7--

- 
.‘



•
~~ 1

° °C)
tt) t1~

00 C

C-’] -.‘~

II 1

p.
C)

I—

If) ~m o If) CD

0 Zi U 00 1 LI .4)1:1 0
4-) 

- - 
-~ 

I F: .
L •

~~
- C.

0 4~)
C

0 C) 0 —.
Z L ) r-’

I I --~~~~~
‘
~~I- r—

-

~~~
N~) 

C,.

I F U

—
~I I ~~-. ~—

~~~~— 
If)

I I 
~
—-

~~~ r
IT: 

~~
-> 0

I - -----~~ 
-- ç—j ~~A C-)
-~~ C

I — ~:. co ~~~
I—I ~T’

I i’ i~~~~~’
-
~

::
I ~~~

I 
~~~~~~~~~~~~~~~~~~~~~~~~ t’~)

• ~~ —L~

-
‘ 

~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~
.—.,. .. ‘ - — — ~ ~~-

- ‘1
- . - ~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~



- - . 
- 

- 
j- ’-- - -:.‘ . 

.~
“ U

- - 
- . - - - .

-- - C)
.- - - - 

- 
- - - . ( I )

- A - - — 
- 

— - - 
-— ‘

I
- . - ‘ I I

— —

- . - . . -, ‘— I
• - • 1

- 

.-

— 
•,

.
~-

- 
- - . . 

- — ,• - - 

I ’ -

- • - I - 
—

- :‘ - :- ‘ 
- 

~~~~~~~ ~~~~
-: --

~ ‘- - - , - 
- -- -. 

- . , ,- • 
, 

E
- - . - -  

‘ -~~~~~_ ~~~~-. ~..,
• . .

~ -. - - - . - .- .-
— 

.)__ , _ _ - 
-- -. C—] I—.- -~

-
. 

- 
-- - 

- ._ ._s
- •‘: - 

‘‘

: - -~~ 0
- — -. .

, 
-; ‘ _ _ 

- 
-•—--

- 
-
. .

~~~~—- - 
,--

~~ - •
.
.. ._ -

- 
--

- 
, .

- :
- 

,
- - 

-- - . . :‘: _ I
-~~ 

. - 
- 

- 
- — C _

- -, -
, 

- - - - - - — NJ Ct)
- - :  . . 

- 
.
- - - -~ C) I—

- :- - - - 
~~

-
- ~~-~ . — -, • . • - ~~~~~~~~ — :— C C

— ... . . . . - 
.- - . 

— -
~ — ~~~ C-!) V)

. - . ... -- - 
- - .- -. - . 

..
. :- -~~~

— . .- •
- 

-- —. . - — ~~ I
— - :. - -~

- .. 
- - ‘liv:’-

- I’ . .. ,• -- :  -- :: ‘ 
- - ‘  

.:. _ •, 
- 

— — Lt~ 4-)

.
~~~

‘ : ,:.
‘
~ 
: 

~~~~~~ 
:‘ 

~~~~~~~~~~~~ ~~
‘

- - . - .‘~
.- - 

-
‘-

— ‘
~ 

— — —

— —: ‘
‘ 

— T ’  — I

• - -
.. .• 

- :-
~~~~~ - • :-  - 

-- .

~~~~ J 
C

- - :  - ‘p . . - .. - - - , -“~
— ~~~~~~~ — 

,- - ..- — - • — 
‘. I 4_ i

— 
.-

-,-
.. - -- . -- 

•
- - . H - c  C

- :_
- 

~~~~~ : ~.

=

o r—A C-. ) ~~~ C-I  - 0 C I >-~ 
N)

If ) !- ) S I I~~~~~~ C’]
0, 11 Z I l  Z H  ~~~ I I ~~~ I l
U~~ 3 = — ~) ~_L.-1

-9-

- —•---
~ 

.- _‘4__ _ 
— - . — - 

-
. - ..-.. 

-. ., — - . 
.



- - ‘ ‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ - . - -~~~- - - - - -‘- ‘ , - . -~~~~~~~~~~~~~~~~

in Fi gu r e  5. T h i s  event  i. s no t  as ci - - a r  cut  as the  p r e v i o u s  on - c
hu t  t i le  peak a t  1 2 - 5 km e x t e n d s  f a r  enoug h above t h e 95 ~w rc en t
si g n i f i c a n c e  l e v e l  to be p i c k e d  as t h e  c o r r e c t  d e p t h .  A I i k e l v
exp lana t io n fo r 1 h -c poo re r  j u a  l i t ) ’  of t h e  d ep t h  p l o t s  ob t a  i ned
for  t h i s  even t  c an  be found  by l o o k  i n n , at t he  s e i s m o g r am : : . I n
co n t r a st  w i t h  t h e  p1~~~V I O U S  ( v e n t , 110 d ( ’p t h  p hases  can he see n at
an~- o f  tL . - f iv e  s l a t  i o n s .

3/~- / 7 :~ ! v e n t  ( I  r a n )

T h i s  e~- e r t  p r C - se n~ I_ i  t h . ’ l : ) O S t  di if’icult interpretation pro—

b l e i a  of  a l l  t h e  c l ’ . :t s  in t h i s  se t , an d  w i l l  he d i s c ussed  i. n more
d e t a i l  t h a n  thee  o t h e r s .  Sc I s I ’ I e c ~r a In s fov t h i s  e\ ’eflt  a re  ShO wi l  in
Fi gu re  ( , l a I ~1 f:i gui•es —9 are the P, I’cP , and c o m p o s i t e dC 1) t. h
p101 s o b t a i n e d  us i i1i~ 51 • 2 se c o n d s  of P a t  a f rom bo th  st ~1t 1 O I I S  , \fl th
a 12 - S second  ceps  t i-ani c e m I - u t a  t ion w i n d o w . Prom t h e  compos i to
dep th  p lot alo n e , i t  a p p e ar s  t h a t  t hee  p c - a k  a t  S km s h o u l d  he
in t cr p r e  t e d  as i nd 1 cat  in g  th e  co r r ec t  d e p t h  . l I c I u - ’c ’ver , t h e r e  a rc -

some prob can s w i t h  t h i s  m t  e r pr e t a t  i o n . F i r s t , t h e  he i  g h t  of t l i a
8 km peak  above the  95 pe r c e n t  si g n i f i c a n c e  l ev e l  p r o b a b l y  is no t
very m e a n i n g f u l , si n ce , w i t h  only two st a t ion s bei n g u sed , the
s t a t i s t i c a l  b a s i s  of the  si g n i f i cance l e v e l  c a l c u l a t i o n  is not
very good .  Second , the  P - p hase  d e p t h  p l o t  shows no s i n g le do min a n t
peak , and the  PeP p lo t  shows t h a t  the  S km peak  on the composi  to
p lo t  comes f rom t h e  r e i n f o r c e m e n t  of the  s t r o n g  $ km PeP peak and
the  much weaker  8 km peak seen on P. T h i s  r e i n f o r c e m e n t  i s  not ,
in  t h i s  c a s e , i n d i c a t i v e  of a d e p t h - c o n s i s t e n t  c e p s t r um  p e a k .  At
t h e  l a r g e  A ’ s b c - i  ng cons i dc-red , P and PcP a re  b e i n g  p i c k e d  f rom
the same c e p st r u m s  and hav e  t h e  same d e l a y  t i m e s , so an) ’ peaks
o c c u r r i n g  in the  f l  i-st c e p s t r u i m  c o l i l p u l t a l  ion w i n d o w  (used to g e n e r a t e
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bo th  P and  P eP d e p t h  1)1 o t s  ) wi I ‘I he e n h a n c e d  over peaks f rom I a ter
cepstrums (used only for P plot) . C o n s e qu e n t  1)’ , t h e  compos i t e
w i l l  con t  a in  p eak s  t h a t  h ave  been unfairl y r e i n f o r c e d , and o n l y
the P d e p t h  plot u-.i 11 be u se f u l for i n te r p r e t a t i o n .

A h o t t e r  r e s u l t  u- .’as ob ta i ned when  t h e  s ame  da t a  was p r o c e s s e d
u- - i  thu a 25 . 6 s ( -co n d c 

r~~~~ 
t ru m conputa  t ion w i n d o w .  ‘l’hi e P depth plot

s h ow n in F i gu re 10 , h a s  a si ng le  do minant p ea k a t  1.9.5 km , which

can u s t  i f i a h i  he i n t e r p r e t e d  as i nd i  e a t i n g  the  c o r r e c t  d e p t h .
Ti uc success  of the dep th  d e t e r m i n a t i o n  l ) rog r am fo r  th i . s ev en t is
encouraglug in view of the small number of stations used and the
lack of v i s u al ~y detec tab le  depth phases on the s e i s m o g r a m s  -

4/28/75 hiv ent  ( K a s m i r )

This ev ent is the oniy one of the f i ve  even t s  p rocessed  for
which no depth dete rm ina t ion co u ld be m~-de . The seismograms are

shown in Fi gure  11 . L i k e  the Iran eveni’., both stations have
la r ge ~ s, so only the P dept h plots arc likely to be useful.

The P depth plot obtained using 51.2 seconds of data from bot h
stations , w i t h a cepstrum computation window of 12.8 seconds is

sh own in F :igure 12 .  A peak is present at 17 km , hut its low signi-

ficance l evel makes it unacceptable. Fi gure 13 is the P plot

from the same data , wi th a 2 5 . 6  second cepstrum computation window .

There is a s t rong  peak  p r e s e n t  a t  4 km , hut this depth represents

a pP-P time of about one second , which i.s too short to 1~e detected

using present methods.
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6/ 1/ 75  E v e n t  ~M o i -.i ve h ) e s~~rt )

Sd smogra ms  for  t h i s  e v en t  arc shown i n  Fi gu r e 11 . l~est

r e s u l t  s w e  re o b t a i n e d  u s i n g  a I ~ . S s cc on d  c ( -p s t r u m  c o m p u t a t i o n
wi nd ou- 1- on 76 • S seconds of  d a t a  li -na a l l  I Ii ~~~ S t  at l O j I S  ; t l :e corn—
p os i t e  de p th  p 1~ .I t  is shea - n i n  F i guru -  15 . Th- ~c n h i n z in t  p e ak  a t
13.5 km i s  w e l l  above  the  95 p e r c e n t  s ig n i  I i  ca ;H e l e v e l , a nd w a s
i n t e r p r e t e d  as i n d i c a t  ~ n~ t h e  co r r e c t  de p tb

C o n c l u s i o n s  Fro -~ ; \ f l : I l v s i  s c i  ~-e ~-.- by e

Several  cn : i c l u s i  ons can lie dr ar : n fr oa  the  dep th  d e t e r m i n a t io n
p r o g r a m  resul  t s  fo r  t hese  f i v e  e v e n t s .

• R e s u l t s  ~ r o ’.  t h e  Turbo  v and ~~ j a  cc  Pc s or t  e v e nt s
show t h a t  source  d e nt h s  f rom 1110 d e p t h  d et c r m i n a -
t i  on p r o g r a m  a g r ee s  w i t l i  those  o b t a i n e d  b y obse r v-
i n g  

~~~ 
on t he s e i s m o g r a m s  whe n  p P is v i s i b l e .

• Resul  ts f rom t h e  M o n t a n a  and ir an  even t s
d e m o n s t r a t e  t h a t  source  d e p t h  e s t i m at e s  can
be ob t a i n e d  ev en w hen  n o de p th p h a s e s  arc- v i s i b l e .

• E v i d e n c e  to d a t e  i n d i c a t e s  t h a t  a n a ly s i s  i n v o lv - -
ing  f e w e r  t han  t h r e e  s t a t i o n s  s i g n i f i c a n t l y -

r educes  the  p r o b a b i l i t y  of o b t a i n i n g  a d e p t h
estimate.

• The c om p u t a t i  on of si gni . f i c a n c e  l e v e l s  appea r s
to he a ve ry  u s e f u l  t e c h n i qu e a n d  sh ou l d  h e
i n v e s t i g a t e d  f u r t h e r .
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~~~~~~~ ‘~~~~~~~~~~~~~~ “ ‘ _ _ _ _ _

FUTURE PLANS -

In the  r e m a in d e r  of this contract , we p l a n  to process the

15 St a t i  Oil ;\n-~rc~ino f  Island event (11/22/65) in several subsets

to  f u r t h e r  i n ve s t  i. c ~u t e  t he e f f e c t s  of t h e  f lU m i ) dr  of stations us’ai

Any new even t s  t h a t  ar c  p r o v i d e d  w i l l  a l s o  be run . R csu l  ts  f rea
a l l  the  ev e nt s  t h a t  have been p r o c e s se d  w i l l  bc- an a l y : c  d for the
effects of n u m b e r  of s t a t i o n s , s e i s m ogra m si gn a l - t o - n o i s e  r a t i o ,
and  s t a t i o n  i’ s.

In the area of prog ram development , present results indic at -~
the  need fo r  f u t u r e  ‘;ork in two areas. F i r s t , i m p r o v e m e n t s  in
the d e t e r m i n a t i o n  of peak  si~~n i f i c a n c c nay be possible. For

example , m e a n i n g f u l es t  isat es of si gni f~,cance levels approaching

100 pe rcen t  ina~ he p o s s i b l e  if some kind of curve fitting is done

on the  r ando m p ick c u m u l a t i ve  d i s t r i . b u t :o n  f u n c t i o n . Second ,
t e c h n i q u e s  for  e l i m i n a t i n g  c e p s t r u r n  p caas  due to n o n - d e p t h  p h a se

spectrum s t r u c tu r e  need to be explored. This may eliminate the

s h a l l o w  d e n th  “ n o i  se ” obse rv ed on m a n y  depth plots , and aid in
the detection c-f s ha l l o w  d e p t h  ea r th qua l :es .
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